
G. Rennie  Brannock High School 

Essential Skills 25 

The skills in this series of worksheets appear frequently. 

These are the GIFTS you must take to succeed 

Differential Equations 

Find the equations of the curves (𝑦 𝑜𝑟 𝑓(𝑥)) that satisfy each of the following conditions: 

 1. 
𝑑𝑦

𝑑𝑥
= 6𝑥 + 5, passing (2, 21) 

 2. 
𝑑𝑦

𝑑𝑥
= 4𝑥 − 4, passing (-1, 6) 

 3. 𝑓′(𝑥) = 𝑥2, where 𝑓(3) = 13 

 4. 𝑓′(𝑥) = 3𝑥2 − 6, where 𝑓(−1) = 8 

 5. 
𝑑𝑦

𝑑𝑥
= 6𝑥2 + 8𝑥 + 5, passing (-2, -12) 

 6. 𝑓′(𝑥) = 2(2 − 3𝑥), where 𝑓(1) = 1 

 7. 
𝑑𝑦

𝑑𝑥
=

9

2
𝑥2 − 6𝑥, passing (2, 3) 

 8. 
𝑑𝑦

𝑑𝑥
=

4

𝑥3, passing (1, 1) 

 9. 
𝑑𝑦

𝑑𝑥
= 9(3𝑥 − 5)2 + 5, passing (2, 6) 

 10. 𝑓′(𝑥) = 6𝑐𝑜𝑠2𝑥, where 𝑓 (
𝜋

12
) =

5

2
 

 

  

   

APPLYING QUESTIONS 

1. The gradient of a tangent to a curve at each point (x , y) is given by )12(3  xx
dx

dy
. 

 If the curve passes through the point (–1, 10), find its equation. 

 

2. The velocity of an object is given by 
𝑑𝑠

𝑑𝑡
= 9√𝑡 − 12, where s is the distance in metres 

 and t is the time in seconds. 

 Find an expression for the displacement s, given that when 𝑡 = 0, 𝑠 = 2. 
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